In order to evaluate the impact of functional laterality on motor performance and visual exploration in football among secondary school students in Congo-Brazzaville, 1734 boys of mean age 13.6 ± 0.9 years were recruited. They were subjected to a learning cycle with 9 lessons. Motor tasks were juggling balls, passing, and shooting. Visual exploration consisted of placing the ball on a viewing and unobserved landscape of a playground. Our results suggest that the learning cycle revealed an improvement in perceptual-motor tasks throughout training. Our data allow us to conclude that the strategies proposed are developed in a way that is consistent with the aim pursued.
Introduction
Physical Education and Sport (EPS) is a teaching discipline which, through the body, participates in the formation of the child's personality. In this sense, it contributes to the development of social, psychomotor and affective cognitive domains. Physical and Sports Activities (APS) are a powerful means of expressing the child's development, particularly in schools. Among them is football.
The numerous studies on the learning of football at school have led to a reflection on the interest and legitimacy of this specialized sports practice and its How to cite this paper: Joël, T. J., Alfred, T., Cesaire, M. H., & Alphonse, M. (2017) . Influence of Laterality on Motor Performance and Visual Exploration in Congo-apprenticeship in young children as part of its overall development and more particularly psychomotor (Fitts, 2004) .
Nowadays, the standards adopted in football education focus on competences considered as priorities because they are coherent with the new role of teachers, the evolution of the continuous sports discipline and reforms in the training of young people at the school (Keller et al., 1979) . These include: introducing learning cycles; differentiating pedagogy and developing teamwork by the teacher and the collective care of students. These are at the heart of pedagogical action through the use of active methods and learning by open problems and problem situations.
Most of the references that are inspired by football try to grasp the movement of the experts by insisting on nine major families subject to the following objectives (Bonnet & Lestienne, 2003) : 1) organize and animate learning situations; 2) manage the progression of learning; 3) design and develop differentiation schemes; 4) involve students in their learning and work; 5) working as a team; 6) participate in the management of the school; 7) inform and involve parents; 8) use new technologies; 9) manage its own continuing education.
This inventory is neither final nor exhaustive. Moreover, no reference system can guarantee a consensual, complete and stable representation of the competencies that it implements. However, these chapters have no other ambition than to help to form increasingly precise representations of the competences in question (Henderson, 2003) . This is the condition for a debate and a gradual rapprochement of points of view.
The frame of reference used in this study associates with each main competence a more specific competences, which are in a way its main components. For example, "managing the progression of learning" in college football mobilizes five more specific skills: 1) designing and managing problem situations adjusted to the level and the possibilities of the students; 2) acquiring a longitudinal vision of the objectives of education; 3) linking to the theories that underlie learning activities; 4) observing and evaluating students in learning situations, using a formative approach; and 5) preparing periodic assessments of competencies and making progress decisions.
Each could be decomposed in turn, but we will stay at this level, lest "the trees hide the forest". A finer decomposition would be meaningful only for those who generally share the general orientations and conceptions of learning and the educational action that underlie the first two levels and intend to put the reference system at the service of a joint project.
However, knowledge related to metacognition is mobilized by skills dealt with in different chapters. Examples include: working from mistakes and obstacles to learning football; design and manage problem situations adjusted to the levels and possibilities of students in the discipline in relation to the development of the body pattern of the growing child.
In the context of Congo (Brazzaville), the teaching of football in Physical Education (PE) raises problems, in particularly concerning the involvement of 
Materials and Methods

Type of Study and Tallies Space-Time
The longitudinal type study was carried out from 13 November 2014 to 21 May 2016 in 58 schools (11 public and 47 private) located in 10 departments of Congo-Brazzaville. 
Sampling
In total, the population of college students was 318,725. The sample size was calculated from the formula (Huguier & Boëlle, 2013) :
where N is the total population of students between 12 and 16 years, e is the estimation error, b is the probability threshold at 95% and σ is the standard deviation. In our case, we have: N = 318,725; e = 2.43; b = 1.96; σ = 37.69.
Replacing these values in Equation (1), we obtain for sample size: n = 920. The subjects selected in the study were male pupils aged 12 -15 years (mean age: 13.6 ± 0.9 years), subjected to an exploratory test of functional laterality (ocular, manual and pedestrian) according to Galifret-Granjon lateral dominance battery (Dailly & Moscato, 1984) . In this study, the written consent of the parents was a prerequisite for being retained in the experiment. All subjects were regular at PE courses and practiced football in the neighborhoods. The study excluded: children playing football in sports schools or structured teams; having a state of health which did not permit the practice of sport on presentation of a medical certificate of physical fitness; not having a written agreement from the parents to participate in the study. The non-inclusion of girls in this study was due to their lack of motivation in PE and the probable presence of unreported pregnancies.
Physical fitness tests were carried out within the hospital of the department.
These included anthropometric (height, weight, percent of fat), hemodynamic (heart rate; pulse pressure), respiratory (FEV1, CV, DEP) and biochemical (blood glucose, thick drop) data. Table 1 relates the anthropometric characteristics of subjects and sex. In total, the final sampling was 1734 boys. 
Experimental Procedure
The football teaching program consisted of 18 lessons, distributed in 9 lessons per cycle. The tasks assigned to the students were juggling (coordinating the movement of the legs and head while keeping the ball in air); conducting the ball (mastering the contact used to conduct the ball during a technical course timed with or without shot); ball strikes (shooting accurately in the indicated areas); the passes (accurately transmit the ball towards the partner). During the course of these tasks, the students had to be able to develop individual techniques such as: juggling, dribbling; dribbling and shooting at the goal, driving the ball, making the pass, running fast. The achievement of these different objectives was assessed and noted by the teacher (experimenter) before and after the learning cycle using the Likert descriptive-numeric scale (from 0 to 5 points). At the audible signal, a visible field evaluator, in a random order, lifted his plate, and the assessed ran towards him to hit the ball in front. This should be directed to the evaluator located in the opposite axis, in the invisible field.
For each evaluator of the visible field, the subject had 5 tests with a total of 20 tests for the 6 evaluators. The performance (success/failure) selected for a given area was the average of the scores established for the 5 trials. For that, a ball struck in the axis counted 5 points; for a ball passing at 1m, the score was 3 points and beyond 1m, 1 point. This scale was based on the study by DitDinard et al. (2009) . Similarly, this variable was evaluated according to whether the subject was shooting in the area to the right (E7 to E9), or to the left (E10 to E12).
Operational Definitions
Being lateralized is a characteristic of humans that preferentially use one hand: it is to be left-handed or right-handed. Being skilled with both hands is ambidexterity. The human brain (and to a lesser degree that of other vertebrates) is anatomically nearly symmetrical, so that one of the two hemispheres is symmetrical to the other hemisphere. However, there is a significant functional asymmetry:
each hemisphere takes care of certain tasks that are more or less specific to it; we are talking about hemispheric specialization. In the case of homogeneous right-handed subjects (right hand, foot, eye and ear), the left hemisphere has an essential role for precise, intentional, well-categorized gestures; it is said to be the "digital" hemisphere. The other hemisphere, which is more specialized in managing the body to serve the intentions targeted by the digital hemisphere, manages the more global, more visual data; it is called an "analog" hemisphere.
The right-hand side was considered a right-hand laterality.
The awkwardness was associated with a left laterality (manual, pedestrian, visual).
Laterality was designated ambivalent in the case of pedestrian laterality, but not manually and visually.
The same definition was adopted in the case of lateral visual, but not pedestrian and manual; or manual laterality, but not visual and pedestrian.
Study Variables
It was limited to the score achieved in the "juggling" task according to the laterality, the performance performed by the learner during the timed course associated with the execution of a shot according to the preferred foot and the success rates of the shots. These performances were evaluated before and after the learning cycle. Finally, the relationship between shooting mark and dominant 
Statistical Analysis
The scores obtained were presented as mean and standard deviation. For this purpose, descriptive and differential statistical techniques have been used. For descriptive statistics, it was summarized in the calculation of enrollments and percentages, as well as the arithmetic mean and the standard deviation. Numerous inferential statistical tests were used. First, the t Student test was used to compare two means of pre-and post-cycle scores between left-handers and right-handers for the same lateral dominance.
The variance analysis (ANOVA) was used to assess the perceived variation in the success of shots based on lateral dominance. When significance was obtained for ANOVA, the most significant level was determined from the Dunn-Bonferroni post-hoc test. On the other hand, a table summarizes before and after the cycle for each sector explored during the shooting session the average value of the duration of the look of these sectors for the students whose right foot is the one of predilection. For this, an analysis between duration and number of shutdowns on the sectors was carried out by a rank comparison using the ρ Spearman test.
The significance limit of this test is 0.60. For all other tests, the significance threshold was set at 5%.
Results
The performances according to the preferred foot during the juggling test are reported in Table 2 .
The performances achieved according to the preferred foot had improved after the football cycle. However, the best scores were significantly found among students playing with the favorable right foot (3.0 ± 0.2 versus 2.2 ± 0.3) as opposed to the unfavorable right foot (2.3 ± 0.1 versus 1.7 ± 0.3).
As for the scores obtained during the pre and post test on the left foot (Table   3 ), it appears that there was no significant difference in the performances performed according to the striking foot during the pre-test. However, the highest values were found in few subjects, both for the FLF and for the ULF.
There was no significant difference in the performance of the striking foot. Nevertheless, higher values were noted in fewer subjects, both for FLF and ULF.
The finding was similar to the pre-test. Moreover, whatever the striking foot, the best scores were found only in groups with low numbers, the difference not being significant (p < 0.05) between the two tests.
The time taken during the timed course combined with a shooting during the pre and post test (Table 3 ) indicated that the low performances predominated in terms of numbers regardless of the right foot. However, during the post-test, an improvement in numbers was noted at the highest running times. As for the left foot, it was found that more than half of the subjects had performed poorly, the longest running times being recorded in URF subjects.
The correlation values r between the timed run time and the success/failure numbers of the firings before and after the cycle are shown in Table 4 .
For the success rate before and after the cycle, the percentages found are shown in Table 5 .
This table shows that the only significant differences between the percentage before and after the cycle were found at the URF and ULF levels. Nevertheless, the highest percentages of success in shooting were noted after the cycle.
The times of the strike in the various zones are shown in Table 6 .
It appears that students visually explored areas of fire after the learning cycle.
This variation was characterized by an exploration that moved from the dominant eye towards the center of the target area. In addition, the average lengths of consultation on the different sectors of fire were increasingly different when one went from E7 to E12 (invisible field). On the other hand, from E1 to E6, the areas most viewed were those facing and oblique, and the likelihood of success of the passes was relatively comparable for each sector. Then gradually, some areas were more explored in the visible field.
Discussion
The Table 6 . Average duration of shooting in the different sectors before and after the cycle and ranking among the subjects with favorable right foot (FRF).
Before After In the same sense, Gréhaigne, Billard, Guillon and Roche (1989) , by introducing the concepts of rules and principles of action into functional laterality in physical education, states that these rules of action are "clearly related to variations in potentials evoked somatic" in the processing of information related to the performance of motor tasks. Indeed, since 1965, "brain potentials associated with events" have been the subject of numerous studies (Desmedt, 1984; Donchin, 1982; Karrer et al., 1984; Mc Callum et al., 1986) . Hebrard and Pineau (1994) put these rules and principles at the center of the contents taught in physical education in disciplines where functional laterality plays a fundamental role (the case of football): "we do not teach facts, fragments of skills , automatisms, we teach structures, relations, principles, rules, …". We cannot better express the primacy of the dominant laterality on the precision of the realized gesture. Gréhaigne and Guillon (1991) refer explicitly to Piaget's work, in particular to the analyzes developed in " Réussir et comprendre" (1974) and "La prise de conscience" (1974) .
The theory of step-by-step training, proposed by Galpérine (2000) in school football, also emphasizes the role of functional laterality in the development of the student's motor skills, emphasizing the importance of the knowledge available to the physical education teacher to carry out a given motor task in the pupil.
We can cite in particular Piard (2007) which proposes a pedagogy of the models of tactical decision postulating "that the intervention of the laterality is decisive in the orientation and the driving control of the actions on the teaching of the football". The author insists on the need to present to young learners in the school environment rational guidelines, containing all the identifiers of identification of the functional laterality, "for a coherent construction of the football activity". At a time when Congolese teachers of physical education do not take into account the laterality of the child during the learning of the various sports activities selected, our results suggest a revision of the strategies proposed for football young pupils.
Moreover, another objective of our study was to check whether the proposed learning cycle could modify the functional exploration of the playing field through the precision of the shots, passes, etc. A classification of the sectors of Figure 1 , the mostly watched sector is that which corresponds to E6. However, after the cycle different sectors were also explored in the invisible area. This supports our hypothesis. At the beginning of the apprenticeship, the young student favors the zone of his direct field of vision. It thus appears that our students did not attach the same importance to the informational zones of the invisible field. However, if we consider that the area of fire is the most informal area of the field, as it is the area that is favored by the young learner, the visual behavior and the duration the execution of the shots.
Indeed, this is justified at the end of the cycle by the fact that the visual strategy is modified in the sense of optimization, at the same time that the subject becomes more profitable in terms of the success and precision of the shots, juggling, etc. In terms of validity internal to our experience, our observations allow us to say that the subjects respected the instructions that were assigned to them.
They are important because they allow us to argue that the implementation of the learning strategy has facilitated motor readiness by facilitating the initiation and/or implementation of an appropriate motor response (Singer et al., 1996) .
This hypothesis corroborates the neuropsychological data which underline the similarities existing between the cerebral activity involved in the preparation of the action and its execution (Decety et al., 1997; Grèzes & Decety, 2001 ). All of our findings, neuropsychological data and previous experimental work (Bekkering & Neggers, 2002; Fischer & Hoellen, 2004; Hannus et al., 2005) suggest that increased visual attention after our football learning cycle can be considered as a selection mechanism for the selected motor tasks (Deubel & Schneider, 1996; Rizzolatti & Craighero, 1998) . More specifically, the effect on visual exploration of the congruence between action and fixation of the firing range, we can say that the processing of visual information is not more complex with or without congruence in the extent to which the quantification of durations differs significantly before and after the cycle (Table 6) , from the visual field visible to the invisible (Goldberg & Kotval, 1999; Henderson, 2003) . Thus, our observations allow us to put forward a strategy of visual exploration which varies throughout the learning cycle. This leads to the conclusion that Bekkering and Neggers (2002) or Hannus et al. (2005) have a significant effect of the learning cycle adopted on the development of visual exploration.
However, the weakness of our sample does not allow us to extrapolate our results to the entire Congo school population. This is a limit of the study. Furthermore, carrying out medical examinations by different doctors, whether specialists or not in pediatrics, can contribute to bias in the collection of data. Nevertheless, this study is the first to be carried out in our country, hence its strength.
Conclusion
Our results support the impact of pedestrian laterality on motor performance in 
